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Description of the research problem studied. Our work is related to the synthesis of a
new class of silicon-based solvent resistant elastomers for military use. Such materials require
demanding performance such as long-term durability, high solvent resistance, and usefulness over
a wide temperature range. Typical applications include hoses, seals, mounting structures, face
masks, and binding agents for advance projectile propellants. EMI shielding is also a potential area
of use within military electronics.

Summary of the most important results. The project goals are to investigate the use of
unsaturated carbosilanes functionalized with a Si-Cl bond in the synthesis of solvent resistant
elastomers and high performance polymers. We have successfully synthesized a variety of
chlorofunctionalized carbosilane monomers in high purity, which is required for the condensation
metathesis polymerization technique used. Both monochloro carbosilane and dichloro carbosilane
monomers were synthesized and were shown to be amenable to metathesis polymerization and
afforded unsaturated carbosilane oligomers and polymers possessing the Si-Cl bond. The
synthesis of this new elastic material consists of essentially two steps whereby the first consists of
producing the chloro-functionalized carbosilane backbone, which in fact is highly elastic and
reactive. We have successfully synthesized this backbone and characterized it completely with
regard to structure, molecular weight, flexibility, and reactivity.

The second reaction consists of substituting on this highly elastic backbone with nucleophiles that
will provide the solvent resistance that is sought. Both amine and alkoxide nucleophiles were
employed in producing a material that is highly elastic, yet insoluble in virtually every solvent
system studied. These solvent resistant materials have shown good thermal stability, being
resistant to decomposition in air up to 400 degrees centigrade.
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